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A variety of chronic and acute health conditions and injuries are 
affected by alcohol use, which has a major impact on disease burden.[1] 
The World Health Organization (WHO) Global Status Report on 
Alcohol and Health 2014 indicates that in 2012, 5.1% of the global 
burden of disease and injury was assigned to alcohol as was 5.9% of 
all global deaths.[2] In South Africa (SA), a systematic review mod-
elled on the SA Burden of Disease study noted that alcohol accounted 
for 7.1% of all deaths in SA in 2000 and the rate was particularly high 
among men.[3] Interpersonal violence, at 39%, was the top ranked for 
alcohol-attributable disability adjusted life years (DALYs), followed 
by neuropsychiatric conditions (18.4%) and road traffic injuries 
(14.3%). Alcohol also accounted for 42.8% of injury DALYs in males 
and 25.9% in females.[4]
While SA has high rates of alcohol abstinence (44% of males and 
74% of females abstained from drinking over the past 12 months[2]), 
the amount of alcohol consumption per person climbs to among the 
highest in the world among those who drink. Against a worldwide 
alcohol consumption in 2010 of 6.2 L of pure alcohol consumed per 
person aged ≥15 years per annum, SA recorded an average of 27.1 L/
year, while the WHO African region recorded an average of 6.0 L/
year.[2] A number of population-based surveys in SA indicate that a 
significant proportion of men and women engage in risky patterns 
of drinking, confirming that those who consume alcohol do so at 
hazardous levels.[4,5-8] In reflecting on the priorities for research on 
alcohol, the International Study on Alcohol and Infectious Diseases 
included the need to obtain baseline information among HIV and 
tuber culosis (TB) populations on patterns of drinking, in addition to 
a need for randomised controlled trials on interventions and adhe rence 
to treatment.[9]
SA has the largest burden of HIV-infected individuals in Africa 
and a three-fold increase in TB over the last 10 years, the incidence of 
which is approaching 1 000 cases per 100 000 population and which 
is a leading cause of death.[10] In the context of a high disease burden 
associated with HIV and TB in SA, heavy alcohol consumption was 
found to have a negative effect on CD4 cell count in HIV-infected 
individuals not receiving antiretroviral treatment (ART), as well as 
having negative effects on ART adherence among those who were on 
treatment.[11] It has the potential to increase unprotected sex, poor 
medication adherence and biological susceptibility to infections; all 
of which may increase HIV acquisition and transmission.[12]
A systematic review concluded that the risk of active TB is greatly 
increased in people who drink >40 g of alcohol per day and/or 
who have an alcohol use disorder (AUD). This is partly associated 
with social mixing patterns among those who drink, as well as the 
influence of alcohol on the immune system.[13] These findings are 
supported by a more recent review, which noted that the interruption 
of treatment among HIV and TB patients was significantly higher 
among those with alcohol dependence as a result of changes in the 
pharmacokinetics of drugs used in the treatment of HIV and TB with 
alcohol and the pharmacological interactions that arise because of 
This open-access article is distributed under 
Creative Commons licence CC-BY-NC 4.0.
Characteristics and correlates of alcohol 
consumption among adult chronic care patients 
in North West Province, South Africa
A Bhana,1,2 MA, PhD; S D Rathod,3 MSc, PhD; O Selohilwe,2 MA; T Kathree,2 MA; I Petersen,2 MSc, PhD
1 Health Systems Research Unit, South African Medical Research Council, Durban, South Africa
2 Centre for Rural Health, School of Nursing and Public Health, University of KwaZulu-Natal, Durban, South Africa
3 Department of Population Health, Faculty of Epidemiology and Population Health, London School of Hygiene and Tropical Medicine, UK
Corresponding author: A Bhana (arvin.bhana@mrc.ac.za)
Background. Alcohol consumption patterns in South Africa (SA) tend to be characterised by risky patterns of drinking. Taken together with 
the large burden of disease associated with HIV and tuberculosis (TB), heavy alcohol consumption patterns with these chronic conditions 
has the potential to compromise the efficacy of treatment efforts among such patients.
Objective. To explore the characteristics, correlates and diagnoses of alcohol use disorders among chronic care patients in SA.
Method. A cross-sectional survey was conducted in three public health clinic facilities in the North West Province of SA. A total of 1 322 patients 
were recruited from non-emergency waiting areas. 
Results. Proportions of patients with abstinence, hazardous, harmful and dependent consumption were determined using logistic 
regression. Of the patients screened, nearly half (45%) drank alcohol and, of these, 10% were classified as hazardous drinkers, 1.7% as 
harmful drinkers, and 1.6% as dependent drinkers (overall 3% alcohol use disorder). Abstinence proportions were 60% and 38% among 
women and men, respectively. Alcohol Use Disorders Identification Test scores for men were 63% higher than for women. The lowest 
patient abstinence proportion (47%) and highest dependent drinking (10%) was for TB. The highest abstinence proportion was for diabetes 
(65%), and the highest hazardous and harmful drinking was among TB (14%) and HIV (7%) patients. 
Conclusions. The high levels of risky drinking among chronic care patients, particularly among patients receiving treatment for HIV and 
TB, are concerning. Instituting appropriate screening measures and referral to treatment would be an important first step in mitigating the 
effects of risky alcohol use among chronic care patients.
S Afr Med J 2017;107(7):636-642. DOI:10.7196/SAMJ.2017.v107i7.12131
637       July 2017, Vol. 107, No. 7
RESEARCH
treatment of these chronic illnesses.[14] In the second National Burden 
of Disease Study, mortality trends from 1997 to 2012 show that, 
aside from the disease burden associated with high incidence rates 
of HIV and TB, non-communicable diseases are among the primary 
causes of death, accounting for 39% of total deaths in SA.[15] While 
the overall mortality rate has declined, a greater burden of disease is 
noted for hypertensive heart disease and diabetes as leading causes of 
death, especially in the black African population.[15]
The associations between alcohol and chronic illnesses are com-
plex. For example, a dual relationship exists for type 2 diabetes and 
alcohol consumption, where a low risk pattern of drinking may 
be beneficial, while heavy drinking is detrimental to the diabetic 
individual’s health.[16] Similarly, hypertension is associated with high 
alcohol consumption, both epidemiological and clinically, but the 
mechanisms through which alcohol elevates blood pressure are 
poorly understood.[17]
Alcohol consumption patterns are modifiable and a significant 
body of evidence demonstrates the effectiveness of brief alco-
hol intervention in primary care settings.[18-25] The SA national 
Department of Health (DoH) plans to reduce per capita alcohol 
intake by 20% by 2020;[26] however, access to services is hindered by 
low levels of identification of AUD,[27] an overemphasis on alcohol 
dependence at specialist clinics and by issues of affordability and the 
location of such services.[28,29]
Objective
In the context of the high burden of care associated with chronic 
illnesses (HIV, TB, diabetes and hypertension) and given the high 
disease burden associated with alcohol use, this article describes 
the characteristics and correlates of AUDs among chronic care 
patients who attend primary care clinics in the North West Province 
of SA. It is especially important to understand patterns of alcohol 
consumption among chronic care patients in such facilities, given 
that they constitute the primary facility for healthcare in SA. As part 
of a larger project to establish the treatment gap for common mental 
disorders in SA, the focus on rural provinces would help fill the gap 
regarding the prevalence and treatment of depression and AUD, 
specifically in these contexts. A secondary goal was to investigate 
whether patients with these conditions with drinking problems were 
coming to the clinic for help to address such problems or would be 
willing to speak to a health worker about alcohol-related problems 
and to explore their perceptions and attitudes to treatment for AUDs. 
We reflect on whether the general pattern of alcohol use in SA applies 
to chronic care patients.
Methods
Setting
The study forms part of the larger work of the PRogramme for 
Improving Mental health carE (PRIME) in SA,[30] which seeks to 
integrate and deliver care for AUDs, depression and psychosis in 
routine primary healthcare. The participants in this study were 
recruited from three primary healthcare clinics in the Matlosana 
Subdistrict of the Dr Kenneth Kaunda District in the North West 
Province, SA between February and April 2014. The three clinics are 
the early implementation sites for a national DoH model for integrated 
chronic disease management, which adopts the collaborative chronic 
care model[26] and services all chronic care patients at a single service 
point.[31]
Study procedures
Patients attending the chronic care clinics were recruited from 
the consultation waiting rooms before their consultation with a 
clinician. A field worker addressed patients in the general waiting 
area, stating that ‘… we are collaborating with the Department of 
Health to improve health care and conducting a study to provide 
information about how health services can be improved’. No further 
study details were provided at this stage. Individuals who showed 
interest were directed to a research assistant in a private consultation 
room, where the survey was explained, indicating that it focused on 
the common mental disorders of depression and AUDs. A consent 
form was provided in the patient's preferred language. Of those who 
volunteered, there were no refusals. The research assistants who 
were recruited from the local communities had completed secondary 
school, were fluent in seTswana and English, and were trained in 
administering the Alcohol Use Disorders Identification Test (AUDIT) 
by a clinical psychologist. The research assistant assessed the patients 
for inclusion criteria, which were: age ≥18 years, clinic attendance for 
routine chronic disease services (e.g. HIV, hypertension, diabetes) 
and ability to comprehend and complete study components in 
seTswana or English. Exclusion criteria included incapacity to 
provide informed consent (e.g. ˂18 years of age, presence of severe 
intellectual disability, intoxication, currently experiencing an acute 
medical issue, or in treatment for major depression). Eligible patients 
provided written informed consent to participate in the study and to 
provide permission for a research clinician to review their clinical 
notes. Patients with low levels of literacy could sign the informed 
consent form with an ‘X’ after discussing the study with a study 
supervisor, and having the consent form read out to them in their 
preferred language.
Data were collected through the use of a structured questionnaire 
programmed into an electronic device. Aside from sociodemographic 
information, the questionnaire was divided into three parts: 
preconsultation screening, post-consultation exit interviews and 
clinical notes data extraction. The screening interview was conducted 
immediately before the clinical consultation, the exit interview 
immediately afterwards, and the data extraction occurred ~1 month 
later. The exit interview and data extraction were only conducted 
for participants who screened positive for AUDs or for depression, 
and for a randomly selected 10% subsample of those who screened 
negative, to enable comparison of those who screened negative 
with those who screened positive. The random selection procedure 
was programmed into the data collection device, and a prompt 
notified the research assistant to complete the latter two parts of the 
questionnaire.
Measures
The preconsultation survey tool comprised sections about demo-
graphic characteristics, economic status, screening for depression, 
screening for AUD, suicidality, chronic condition diagnoses and 
disability. The study was terminated for most of the participants 
who screened negative for both depression and AUD. Participants 
who screened positive for depression or for AUDs were requested 
to return for a post-consultation exit interview, which consisted of a 
short series of questions with regard to the participant’s visit with the 
health worker, including the provision of diagnoses, advice, counsel-
ling, prescriptions or referrals.
The AUDIT was used to assess for AUD in primary healthcare 
partici pants. It comprises 10 items that cover three conceptual 
dimensions of alcohol consumption that reflect dependence symp-
toms and alcohol-related consequences, scored from 0 (never occurs) 
to 4 (daily) over the past 12 months.[32] The AUDIT has been developed 
and validated by the WHO[33] as well as in various community and 
primary healthcare contexts in SA and southern Africa.[34] For this 
analysis, an AUDIT score of 0 corresponded to abstinence, those who 
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scored ≥1 were alcohol consumers, and those who scored ≥8 were 
screen positive for AUDs. Among those with AUDs, scores of 8 - 15 
were consistent with hazardous drinking behaviours, 16 - 19 with 
harmful drinking (ICD-10, F10.1), and ≥20 with dependent drinking 
(ICD-10, F10.2). The Cronbach α for this sample was 0.88.
Depression in this sample was measured using the Patient Health 
Questionnaire-9 (PHQ-9),[35] for which the Cronbach α was 0.78. 
All patients who responded positively to suicidal ideation in the 
last 2 weeks were asked  follow-up questions on their suicide plan 
and history that were programmed into the questionnaire. The 
follow-up questions were adapted from the  WHO World Mental 
Health Composite International Diagnostic Interview (WHO WMH-
CIDI).[36] The device then prompted the interviewer to prepare a 
suicide-prevention referral form to refer the patient to the consulting 
professional nurse or doctor, as a positive score on the suicidal 
ideation item had no clinical utility for predicting suicide.[37] The 
number of respondents who indicated ‘yes’ to thoughts about taking 
their own life in the past 12 months was reflected as a percentage. 
Severity of disability was measured using the 12-item WHO 
Disability Assessment Schedule (WHODAS II).[38] The WHODAS 
measures level of functioning across six domains in life, which 
include: cognition, mobility, self-care, getting along (interpersonal), 
life activities (day-to-day) and participation (social dimension). Each 
dimension is scored as ‘none’ (1), ‘mild’ (2), ‘moderate’ (3), ‘severe’ (4) 
and ‘extreme’ (5) and summed where 0 equals no disability and 100 
equals full disability.[37]
Analysis
Age was treated as a continuous variable and educational attainment 
was categorised into standard educational equivalents (none, primary, 
secondary and tertiary). Marital status was also classified using 
standard descriptors (single, partnered, widowed, and separated/
divorced). An economic status index was created by taking the 
sum of factor loading weights of the first factor of a principal 
components analysis of four assets (i.e. mobile phone, television, 
radio, refrigerator) and dummy-coded household characteristics 
(e.g. electricity, indoor toilet, roof material, cooking fuel).[39] The 
distribution of economic status scores is normal, with an approximate 
mean of 0 and standard deviation (SD) of 1; participants with scores >0 
were relatively wealthier than the sample, and those with scores ˂0 were 
relatively less wealthy.
We first described the sociodemographic and clinical characteris-
tics of the sample and then within each stratum reported the propor-
tion of participants who drink alcohol.[33,40] Secondly, we reported 
the proportion of patients who have AUDIT scores consistent with 
abstinence, and with hazardous, harmful or dependent alcohol con-
sumption, stratified by sex and then for the subset of recent drink-
ers. Logistic regression was then used to identify the demographic 
and clinical correlates of alcohol consumption (yes/no) in the past 
12 months. The results from logistic regression were interpreted as 
the relative difference in odds of having consumed alcohol for each 
unit increase of the independent variable. Thirdly, among those 
participants who had consumed alcohol in the past 12 months, we 
used zero-truncated negative binomial regression to identify the 
demographic and clinical correlates of AUDIT scores. We used 
negative binomial regression rather than linear regression because 
of the skewed distribution of the AUDIT scores. The exponentiated 
coefficients from negative binomial regression were interpreted as 
the relative difference in AUDIT score for each unit increase of the 
independent variable. Fourthly, we estimated the proportion of par-
ticipants with an AUDIT score ≥8 and who reported that they were 
at the clinic for help with alcohol. Finally, we tabulated the stigmatis-
ing beliefs and help-seeking behaviours exhibited among those with 
harmful alcohol consumption.
Ethical approval
Ethical approval for the study was obtained from the University 
of KwaZulu-Natal (SA) Biomedical Research Ethics Committee 
(BE400/13), the University of Cape Town (SA) Faculty of Health 
Sciences Human Research Ethics Committee (412/2011) and the 
WHO (Geneva, Switzerland) Research Ethics Review Committee 
(RPC497).
Results
Using the convenience sampling approach described earlier, 1 322 eli-
gible patients were enrolled into the study. The sample characteristics 
are shown in Table 1.
Of the total sample of 1 322 participants, 75% (994) were female. It 
is not unusual to find a higher ratio of female to male patients attend-
ing primary care clinics. For example, 73% of the 4 393 participants 
in a multimorbidity study of non-communicable diseases in the 
Table 1. Sociodemographic and clinical characteristics 
for participants of the PRIME Facility Detection Survey, 
Matlosana Subdistrict, Dr Kenneth Kaunda District, SA, 2014
Sociodemographic characteristics
Age (years), mean (SD) 46.8 (13.2) 
Sex, n (%)
Female 994 (75.2)
Male 328 (24.8)
Education (years), mean (SD) 7.8 (3.5)
Marital status, n (%)
Single 410 (31.0)
Partnered 623 (47.1)
Widowed 194 (14.7)
Separated/divorced 95 (7.2)
Employment status, n (%)
Unpaid voluntary 16 (1.2)
Unemployed 524 (39.6)
Student 14 (1.1)
Retired 257 (19.4)
Employed full-time 105 (7.9)
Employed part-time 170 (12.9)
Piece jobs 233 (17.6)
Other 3 (0.2)
Health-related characteristics
HIV, n (%) 785 (47.3)
Hypertension, n (%) 679 (40.9)
Diabetes, n (%) 124 (7.5)
Tuberculosis, n (%) 73 (4.4)
PHQ-9 score, mean (SD) 3.9 (3.9) 
Suicidal ideation, n (%) 106 (8.0) 
WHODAS score, mean (SD) 17.2 (6.3)
PRIME = Programme for Improving Mental Health Care; SD = standard deviation; 
PHQ-9 = Patient Health Questionnaire-9; WHODAS =  World Health Organization 
Disability Assessment Schedule. 
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Western Cape Province were female.[41] The mean age of our sample was 
47 years, with the majority having attended secondary school (74%). 
Just under half (47%) of the sample reported their marital status 
as being with a partner. Only 8% of the sample reported full-time 
employment, and a further 30% part-time employment, with 41% 
reporting being unemployed. Forty-six percent were receiving either 
pensions or grants, while 41% reported earning a salary or a wage.
Self-report indicated that ~1 in 5 (21%) of the respondents or their 
family had gone hungry owing to lack of food in the month prior to 
the interview. Most of the patients at the clinic were there to receive 
care for HIV (47%) and/or hypertension (41%).
Of the 1 322 patients screened, 598 (45%) of the sample reported 
alcohol use (Table 2). The abstinence proportion was 60% among 
women and 38% among men. Among drinkers, 22% had AUDIT 
scores consistent with hazardous drinking patterns, 3.7% with 
harmful drinking and 3.5% with dependent drinking. The use 
of alcohol in relation to sex and chronic condition revealed 
considerable variation in drinking patterns. Similarly, 4.3% of men 
had dependent alcohol use, in comparison to 0.7% of women. TB 
patients had the lowest abstinence proportion (47%) and highest 
proportion (10%) with dependent drinking, while diabetes patients 
had the highest abstinence proportion (65%), with no diabetes 
patients reporting dependent behaviours. The alcohol consumption 
patterns for HIV and hypertension patients fell between the TB and 
diabetes patients.
Table 3 shows relative ratios for drinking alcohol in the full sample, 
and the relative AUDIT scores among the 598 participants who 
consumed alcohol. For every 10-year increase in age, the probability 
of being a drinker decreased by 13%. Men were 55% more likely than 
women to report drinking. Participants who were widowed or retired 
were substantially less likely to report drinking. For each unit increase 
in the economic asset score, the ratio of drinking was 6% lower.
HIV patients were 27% more likely to be drinkers than non-HIV 
patients, and diabetes patients were 25% less likely to be drinkers than 
non-diabetes patients.
Among drinkers, each decade increase in age was associated with 
an 18% lower AUDIT score. Males had AUDIT scores that were 63% 
higher than those for women. Education level was not associated 
with more or less alcohol use, nor did it differentiate on the basis 
of AUDIT score. Partnered and retired participants had relatively 
lower AUDIT scores. TB patients had AUDIT scores 88% higher 
than non-TB patients, and diabetes patients had scores 38% lower 
than non-diabetes patients. For each unit increase in the PHQ-9 
and WHODAS scores, there was a 7% and 3% increase in AUDIT 
score, respectively. Those who reported suicidal ideation had 73% 
higher AUDIT scores.
While a sizeable proportion (63%) of the participants who drink 
and who were polled before exiting the clinic would find talking to a 
healthcare worker about drinking problems helpful, only 28% (n=92) 
indicated that they would talk to a health worker specifically about 
their drinking problems. However, only 19% (n=8) of individuals who 
screened positive for AUDs had come to the clinic for help with alcohol 
problems. The perceptions of and attitudes to treatment for AUDs are 
shown in Table 4. Poor understanding and/or low levels of literacy (9%), 
stigma (6%) and accessibility to services (5%) were primary concerns.
Discussion
Nearly half (45%) of chronic care patients in this subdistrict reported 
alcohol use, and of those who drank, 3% had an AUDIT score consis-
tent with an AUD. The overall percentage of those who drink alcohol 
(45%) is in keeping with earlier findings[4] and the trends towards 
more hazardous and harmful drinking patterns persist among men, 
with almost a quarter of the men (24.2%) reporting consuming alco-
hol at risky levels. Men are much more likely to drink and have AUDs. 
It has generally been found that women who drink tend also to drink 
quite a lot.[42] In the current survey, the absolute number of women 
who drank (non-AUD) (30%) exceeded that of men. As pointed out 
above, public primary care clinics in SA generally have higher female 
than male attendance, mainly because the type of available services is 
largely orientated to women and children.
The heavy use of alcohol among those with TB (23.3%) echoes the 
findings of others, but also points to the potential for compromising 
treatment efficacy for the chronic condition.[4,14] The burden 
associated with heavy alcohol use among those with HIV (17%) 
is known to affect adherence, aside from lowering the CD4 count 
among those not on antiretroviral medication.[11] The increased 
likelihood of drinking at risky levels among those who drink for 
both HIV and TB is starkly demonstrated in the regression results 
and confirms the deleterious effects of alcohol use in these groups, as 
the overall volume of alcohol consumed is deemed to be responsible 
for the effect of alcohol on the burden of chronic diseases.[43] The 
lower AUDIT scores among diabetic and hypertensive patients are 
encouraging and may suggest better management of these conditions 
at a clinic level. Nevertheless, the known comorbidities of these 
conditions with cardiovascular and circulatory diseases as well as 
stroke cannot be underestimated in men and women.[43]
The lower levels of alcohol consumption among those living in 
a partnership, and in those who are widowed or retired and the 
concomitant lower risk associated with increasing age indicate 
that younger patients who are single are more likely to be heavy 
consumers of alcohol. In addition to the burden associated with 
heavy drinking in a younger group of patients, risk for this group is 
Table 2. Alcohol consumption behaviour among chronic care patients by gender and chronic illness, Matlosana Subdistrict, Dr Kenneth 
Kaunda District, SA, 2014
Alcohol consump- 
tion behaviour
All participants 
(N=1 322), 
n (%)*
Men
(N=328), n (%)
Women  
(N=994), n (%)
HIV patients 
(N=785), n (%)
Hypertension 
patients  
(N=679), n (%)
Diabetes  
patients  
(N=124), n (%)
Tuberculosis 
patients 
(N=73), n (%)
Alcohol abstinent 724 (54.8) 126 (38.4) 598 (60.2) 396 (50.4) 411 (60.5) 81 (65.3) 34 (46.6)
Non-AUD drinker 422 (31.9) 123 (37.5) 299 (30.1) 257 (32.7) 209 (30.8) 37 (29.8) 22 (30.1)
Hazardous drinking 133 (10.1) 52 (15.9) 81 (8.1) 101 (12.9) 44 (6.5) 6 (4.8) 6 (8.2)
Harmful drinking 22 (1.7) 13 (4.0) 9 (0.9) 15 (1.9) 7 (1.0) 0 4 (5.5)
Dependent drinking 21 (1.6) 14 (4.3) 7 (0.7) 16 (2.0) 8 (1.2) 0 7 (9.6)
AUD = alcohol use disorder.
*Chronic illness total >1 322 due to comorbidity; each participant is counted once for each individual diagnosis.
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further complicated by the positive association between depression 
scores, suicidal ideation and disability, thereby considerably adding 
to the risk of ill health in this group. Screening for risky patterns of 
drinking in younger patients who present with various health issues 
may provide a partial answer to influencing drinking behaviour in 
these patients. Programmes to address underlying depression may 
also be considered to help to reduce heavy drinking.
The unmet need of those with alcohol-related problems is 
exacerbated by the underidentification and failure to treat alcohol use 
as a comorbid illness, with only 37% of patients with AUDs indicating 
that they would discuss alcohol-related issues with professional staff. 
While this may well be related to perceptions of stigma or reduced 
opportunities for receiving treatment, which are not unique to this 
setting,[44] it also suggests a poor understanding of the availability of 
treatment and low levels of literacy.
Primary care settings would benefit from devoting increased 
resources to training in identifying AUDs, as the evidence shows that 
more than half of the the population consider discussion of emotional 
Table 3. Sociodemographic and health-related correlates of alcohol consumption and of AUDIT scores among chronic care patients, 
Matlosana Subdistrict, Dr Kenneth Kaunda District, SA, 2014
Characteristics
Among all participants (N=1 322), relative ratio 
for alcohol consumption† (95% CI) 
Among participants who consume alcohol 
(N=598), relative AUDIT score‡ (95% CI)
Sociodemographic characteristics
Age (per 10 years) 0.87*** (0.83 - 0.91) 0.82*** (0.75 - 0.88)
Sex
Female Ref. Ref.
Male 1.55** (1.38 - 1.74) 1.63** (1.36 - 1.96)
Education (years) 1.00 (0.98 - 1.02) 1.02 (0.99 - 1.05)
Marital status
Single Ref. Ref.
Partnered 1.10 (0.97 - 1.26) 0.74** (0.60 - 0.91)
Widowed 0.75** (0.60 - 0.93) 0.84 (0.58 - 1.21)
Separated/divorced 0.96 (0.75 - 1.24) 1.04 (0.71 - 1.52)
Employment status
Unemployed Ref. Ref.
Employed 1.09 (0.96 - 1.24) 1.10 (0.91 - 1.33)
Retired 0.77** (0.64 - 0.93) 0.53*** (0.37 - 0.75)
Economic index score 0.94* (0.88 - 0.99) 0.93 (0.82 - 1.04)
Health-related characteristics
HIV 
No Ref. Ref.
Yes 1.27*** (1.12 - 1.44) 1.41*** (1.15 - 1.74)
Hypertension 
No Ref. Ref.
Yes 0.77*** (0.68 - 0.87) 0.71*** (0.59 - 0.87)
Diabetes 
No Ref. Ref.
Yes 0.75* (0.58 - 0.96) 0.62** (0.44 - 0.88)
Tuberculosis 
No Ref. Ref.
Yes 1.19 (0.95 - 1.49) 1.88*** (1.32 - 2.68)
PHQ-9 score 1.02*** (1.00 - 1.03) 1.07*** (1.05 - 1.09)
Suicidal ideation
No Ref. Ref.
Yes 1.18 (0.98 - 1.43) 1.73*** (1.28 - 2.35)
WHODAS score 1.01 (0.99 - 1.03) 1.03** (1.01 - 1.06)§
AUDIT = Alcohol Use Disorders Identification Test; CI = confidence interval; PHQ-9 = Patient Health Questionnaire-9; WHODAS =  World Health Organization Disability Assessment Schedule; 
Ref. = reference. 
†Relative alcohol use ratio and 95% CIs are estimated with log-binomial regression.
‡Relative AUDIT score and 95% CIs are estimated with negative binomial regression.
*p<0.05; **p<0.01; ***p<0.001.
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problems to be helpful. The manner in which harmful and hazardous 
alcohol manifests also suggests the need for greater efforts at increas-
ing public health information about hazardous and harmful patterns 
of alcohol consumption. Sensitivity in how to approach the issue of 
AUD in chronic care patients needs to be included in the training of 
primary healthcare providers, given the possibility of stigmatising 
attitudes towards patients with AUD.
The weaknesses of this study include that it was cross-sectional 
and the direction of influence between alcohol, depression and 
various other chronic illnesses cannot be determined. Nevertheless, 
recruitment of participants without reference to either mental health 
or alcohol use may have helped mitigate sample selection bias. Given 
that this was a convenience sample, the ability to generalise beyond 
the population of chronic care facility attendees in the North West 
Province may be affected. However, the study sample size, together 
with the low identification of AUDs and stigma that are common 
across SA, makes this less likely. Further, there may be an under-
representation of those who consume alcohol and downward bias in 
AUDIT scores given the associated stigma and the negative attitudes 
in general from the public and healthcare staff.
Conclusion
There is an urgent need to address the absence of appropriate 
mechanisms and processes to deal with patterns of alcohol consumption 
among chronic care patients in order to enhance treatment efficacy. 
There are effective treatments for those who demonstrate risky 
patterns of alcohol consumption in public health services. Multifaceted 
strategies that combine professional approaches with patient-orientated 
approaches and that use mid-level health professionals appear to 
work best.[45] Instituting appropriate screening measures and referral 
to treatment would appear to be a first step in mitigating the 
devastating effects of risky alcohol use among chronic care patients. 
This is especially so among HIV and TB patients rather than those 
with hypertension or diabetes. Inadequate attention to these comorbid 
issues will simply exacerbate the problems associated with chronic care. 
Future research should focus on developing and evaluating appropriate 
brief interventions for HIV and TB patients to be delivered at a primary 
care level. Finally, harm reduction approaches to dealing with alcohol 
are as much a concern for women as they are for men, suggesting that a 
strategy that targets both groups is important in public health settings.
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